Cerebral developmental disorders.
The development of the cerebral cortex progresses through defined stages including neural proliferation, neuroblast migration and neuronal differentiation. Disruptions in each of these developmental stages can lead to characteristic cerebral cortical malformations. This review provides an overview of the known genetic causes of human cerebral developmental disorders and discusses the potential molecular mechanisms that contribute to these malformations. Mutations in genes that are involved in neural proliferation give rise to microcephaly (small brain). Mutations in genes that direct the onset of neuroblast migration give rise to periventricular heterotopia (clusters of neurons along the ventricles of the brain). Mutations in genes that are required for neuroblast migration cause type I lissencephaly (smooth brain) and subcortical band heterotopia (smooth brain with a band of neurons beneath the cortex). Mutations in genes that direct migratory neurons to arrest in the cortex lead to type II lissencephaly (smooth brain with clusters of neurons along the surface of the brain). The identification of causative genes involved in the formation of the cerebral cortex now allows for a rational approach with which to interpret the underlying mechanistic basis for many of these disorders.